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GENERAL  CHARACTER  OF NICKEL STEEL USED  FOR  STRUCTURAL
PURPOSES
The great bulk of simple nickel steels contain from 2 to 4 per cent of nickel, a proportion that affords the most suitable physical properties for nearly all structural purposes, and the nickel content usually aimed at in steels for structural purposes is 3.25 per cent. This grade might be called ordinary nickel steel as it is usually meant when nickel steel is mentioned without further, specification. It has high value for structural purposes such as bridges, gun forgings, machine parts, engine and automobile parts, and any similar line of service that is too severe for simple steels.
The bridges in which it is used are particularly those of great span, and it is nearly always used in the natural or annealed condition when the additional strength and ductility imparted is that due to the mere presence of nickel in the metal. Important quantities are used in the Queensboro, Manhattan, St. Louis Municipal, and Quebec bridges, and the Kansas City viaduct. Some nickel-steel tension bridge members have been heat treated by heating and quenching, being immersed in water edgewise with the longitudinal axis horizontal, and afterward drawn back by a second heating to give an elastic limit of 55,-ooo pounds per square inch, a rather low figure. A relatively low percentage of nickel, or about 2 per cent, is sufficient to afford steel with such a property, when heat treated.
The use of nickel steel in bridges saves some weight, a detail of importance in such bridges as those mentioned, but when the span is moderate a bridge of simple steel is perhaps as good and is less costly even though it contains considerably more weight of metal.
Steel with 2 per cent of nickel is used in seamless tubes such as* are used for bicycles and for other equipment requiring a high-grade tube. They are not heat treated, but higher properties than those of the steel in its natural state are imparted by the cold-drawing operations by which these tubes are finished. The ordinary grade with 3.5 per cent nickel is used in cannon, steel, with especial reference to the relation of physical properties to microstructurc and critical ranges. Bull. Am. Inst. Min. Eng., April, 1914, pp. 601-634.
